General Considerations:
All experiments were carried out employing standard Schlenk techniques under an atmosphere of dry nitrogen or argon employing degassed, dried solvents in a solvent purification system supplied by SG Water, LLC. Non-halogenated solvents were tested with a standard purple solution of sodium benzophenone ketyl in THF in order to confirm effective moisture removal. P(o-BrC 6 H 4 ) 3 1 , 2 , and W(CO) 5 THF were prepared according to a literature procedure. All other reagents were purchased from commercial vendors and used without further purification unless otherwise stated.
5-azoniaspiro[4.4]nonane bromide ([ASN
]Br)
Physical methods:
Fourier transform infrared ATR (FT-IR ATR) spectra were collected on a Bruker Alpha Platinum ATR spectrometer using OPUS software. NMR data were collected on a Varian 300 or 400 MHz instrument with chemical shifts reported in ppm relative to deuterated solvent, using residual solvent resonances as internal standards. 31 P chemical shifts are reported in ppm relative to 85% aqueous H 3 PO 4 . UV-Visible spectroscopy measurements were collected with a Cary 50 UV-Vis spectrophotometer using a 1 cm two-window quartz cell.
• 57 Fe Mössbauer:
Mössbauer spectra were recorded on a spectrometer from SEE Co. (Edina, MN) operating in the constant acceleration mode in transmission geometry. The sample was kept in an SVT-400 cryostat form Janis (Wilmington, MA), using liquid N 2 as a cryogen for 80 K measurements. The quoted isomer shifts are relative to the centroid of the spectrum of a metallic foil of α-Fe at room temperature. Solution samples were transferred to a sample cup and chilled to 77 K inside of the glovebox, and quickly removed from the glovebox and immersed in liquid N 2 until mounted in the cryostat. Data analysis was performed using WMOSS version 4 (www.wmoss.org) and quadrupole doublets were fit to Lorentzian lineshapes. 
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. [3] [Li(THF) 4 An oven-dried 1000 mL three-neck flask was fitted with a flow control two-way-glass adapter, rubber septum, and a 100 mL liquid addition funnel capped with a rubber septum. Under an N 2 atmosphere, the flask was charged with tris(2-bromophenyl)phosphine 1 (2.044 g, 4.096 mmol), a mixture of Et 2 O (600 mL):THF (200 mL), and a magnetic stir bar. The addition funnel was charged with 1.7 M t BuLi in pentane (1.7 M, 13.3 mL, 22.5 mmol) and the three-neck flask was cooled in a acetone/dry ice slush bath (~ -78 º C) with vigorous stirring for ~ 10 min. Addition of t BuLi was commenced drop wise over 25 min. The addition funnel was washed with Et 2 O (10 mL) and subsequently added over 3 min, causing a color change to dark green. The reaction mixture was allowed to stir at -78 ºC for 2 h. The addition funnel was subsequently charged with distilled PhBCl 2 (0.5 mL, 4.1 mmol) diluted in Et 2 O (52 mL). This solution was added drop wise over 1.25 h to the vigorously stirred reaction mixture, causing a color change to orange. After the mixture was stirred for an additional 6 h, the mixture was allowed to warm gradually to 0 ºC overnight (~ 12 h). The next morning, the mixture was allowed to warm gradually to room temperature. 
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Crystallographic details:
All crystals were mounted on a glass fiber loop. All measurements were made using graphite-monochromated Mo Kα (λ=0.71073 Å) or Cu Kα (λ=1.54178 Å) radiation on a Bruker AXS D8 VENTURE KAPPA diffractometer coupled to a PHOTON 100 CMOS detector. The structures were solved by direct methods 5 and refined by full-matrix leastsquares procedures on F2 (SHELXL-2013) 5 using the OLEX2 interface. 6 All hydrogen atoms were placed in calculated positions. Non-hydrogen atoms were refined anisotropically.
Additional details:
[ . The ADP of C33 was restrained using ISOR to be approximately isotropic and enhanced rigid bond restraints were employed using RIGU (across the entire molecule). These applications gave a good improvement of data statistics.
[7][NEt 4 ] 2 : This crystal is a twin -the following law, obtained by OLEX2, was employed: TWIN (-1 0 0 0 -1 0 0.272 0 1 2), BASF 0.294. The ADP of C1 and C21 were restrained using ISOR to be approximately isotropic and enhanced rigid bond restraints were employed using RIGU (across the entire molecule). N.B. The data obtained were of low quality due to poor crystal quality.
[8][NEt 4 ][Na(THF) 4 (NCMe) 2 ]: The ADP of O1, C49, C50, C51, C52, C69, C70, C71, and C72 were restrained using ISOR to be approximately isotropic and enhanced rigid bond restraints were employed using RIGU (across the entire molecule). The Na centre of the Na(THF) 4 (NCMe) 2 + counterion was modelled as a Co atom having occupancy 1 (XTAL 0.5). These applications gave a good improvement of data statistics.
[9][NEt 4 ]: The data obtained were of very low quality due to poor crystal quality and are reported to establish bulk connectivity, thus metrics taken from this dataset should be used with caution. The ADP of C26, C28, N5, N6, and C33 were restrained using ISOR to be approximately isotropic and enhanced rigid bond restraints were employed using RIGU (across the entire molecule).
CCDC 1824471-1824478 contains the supplementary crystallographic data for this paper. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif 
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1/2 ** The data obtained were of very low quality due to poor crystal quality and are reported to establish net connectivity. 
